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I n t r o d u c t i o n  
From J a n u a r y  1 5 t h  1 9 8 6  t o  May 1 5 t h  1 9 8 6  I was  a n  
i n t e r n  f o r  T h e  P a c i f i c  W h a l e  F o u n d a t i o n  (P .W.F . )  i n  K i h e i ,  
M a u i ,  H a w a i i .  I r e c e i v e d  c r e d i t  f o r  t h e  i n t e r n s h i p  a s  a n  
i n d e p e n d e n t  s t u d y  p r o j e c t  t h r o u g h  t h e  U n i v e r s i t y  o f  H a w a i i  
M a r i n e  O p t i o n  P r o g r a m .  I  l e a r n e d  t h e  v a r i o u s  s t e p s  o f  
r e s e a r c h  f r o m  o b t a i n i n g  k n o w l e d g e  o u t  i n  t h e  f i e l d ,  t o  d r a w i n g  
c o n c l u s i o n s  a n d  o r g a n i z i n g  i t  i n  t h e  o f f i c e .  I  w o r k e d  f o u r  
d a y s  a  week w h e r e  I  w o u l d  e i t h e r  b e  i n  t h e  r e s e a r c h  o f f i c e  
o r  o u t  i n  t h e  b o a t  c o l l e c t i n g  d a t a .  O c c a s i o n a l l y  I  h e l p e d  
U n i v e r s i t y  o f  H a w a i i  a t  Manoa w i t h  t h e  p r o j e c t  t h e y  were 
d o i n g  w i t h  t h e  l a n d  s t a t i o n  a t  Puu  O l a i .  A t  t h e  e n d  o f  
t h e  i n t e r n s h i p  I  t o o k  t h e  d a t a  f r o m  a l l  t h e  b o a t  l o g s  a n d  
p l o t t e d  a 1  1  t h e  p o d s  s t u d i e d  o n t o  o n e  map.  T h e  c o l l e c t i v e  
map t h e r e f o r e  r e p r e s e n t e d  t h e  w h o l e  w i n t e r  c a l v i n g  s e a s o n  
i n  w h i c h  I w a s  a n  i n t e r n .  
I  h a v e  a  g r e a t  d e s i r e  t o  g a i n  e x p e r i e n c e  w i t h  r e s e a r c h i n g  
w h a l e s .  An i n t e r n s h i p  w i t h  P.W.F. w a s  t h e  p e r f e c t  a n s w e r  
t o  g a i n i n g  a  t h o r o u g h  k n o w l e d g e  o f  how h u m p b a c k s ,  
( M e g a p t e r a  n o v a e n g l  i a e )  a r e  s t u d i e d  a n d  a  d e t a i  l e d  know1 e d g e  
a s  t o  how a  m a r i n e  s c i e n t i f i c  s t u d y  i s  d o n e ,  a n d  w h a t  i t s  
r e s u l t s  a r e  w o r t h .  
I  b e g a n  a s  a  v o l u n t e e r  f o r  U n i v e r s i t y  o f  H a w a i i  a t  
Manoa (U.H.M.) W h a l e  O f f i c e  w h i l e  a t t e n d i n g  c l a s s e s  a t  t h e  
U . H . M .  From t h e r e  I p r o g r e s s e d  a s  a  M . O . P .  s t u d e n t  t o  
t r a n s f e r  t o  Maui Communi ty  C o l l e g e  (M.C.C.)  s o  t h a t  I  
". 
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w o u l d  be  a b l e  t o  be a n  i n t e r n  w i t h  P . W . F .  w h i l e  a t t e n d i n g  
f u l l  t i m e  c r e d i t  a t  M . C . C .  t h r e e  d a y s  a  week.  I n  t h i s  way 
my i n t e r n s h i p  became my i n d e p e n d e n t  s t u d y  f o r  t h e  c o m p l e t i o n  
o f  c r e d i t s  ( I  r e c e i v e d  t h e  m a x i m a l  3 f o r  my i n d e p e n d e n t  
s t u d y )  f o r  a  M . O . P .  c e r t i f i c a t e .  
The  f o u r  m o n t h s  I s p e n t  w i t h  P.W.F. was a l w a y s  i n t r i g u i n g  
f o r  I was a l w a y s  l e a r n i n g .  As I grew b e t t e r  a t  some s k i l l s  
t h e r e  w e r e  c o n t i n u a l  l y  m o r e  c h a l l e n g e s  ahead  I e a g e r l y  a p p r o a c h e d .  
I d i s c o v e r e d  t h e  g r e a t  amoun t  o f  k n o w l e d g e  t o  be  o b t a i n e d  
f r o m  t h e  r i c h  w e l l  o f  i n f o r m a t i o n  g a t h e r e d  f r o m  g o i n g  o u t  
i n  t h e  r e s e a r c h  b o a t s  and  i d e n t i f y i n g  w h a l e s  b y  t h e i r  f l u k e  
m a r k i n g s ,  c o l o r a t i o n s ,  and  s h a p e s .  I w i l l  go i n t o  g r e a t e r  
d e p t h  o f  j u s t  w h a t  k i n d  o f  d e t a i l e d  i n f o r m a t i o n  was o b t a i n e d  
and how v a l u a b l e  c o n c l u s i o n s  w e r e  d r a w n  f r o m  i t .  
Hmans have d r i v e n  whales t o  a  p o i n t  w h e r e  many s p e c i e s  
a r e  t h r e a t e n e d  b y  e x t i n c t i o n .  To a q u i  r e  i n f o r m a t i o n  a b o u t  
t h e i r  l i v i n g  n e e d s  w i l l  h e l p  t o  p r o t e c t  t h e  e x i s t i n g  o n e s  
as w e l l  as t o  e n h a n c e  t h e  c o n d i t i o n s  f o r  t h e i r  o f f s p r i n g .  
We f i n d  o u t  a b o u t  t h e m  b y  t r a c i n g  t h e i r  m i g r a t i o n  p a t t e r n s ,  
and s t u d y i n g  them i n  t h e i r  f e e d i n g  and  c a l v i n g  w a t e r s .  The  
m a i n  way t o  f i n d  o u t  t h e  s p e c i f i c  1  i 4 e  o f  a  w h a l e  i s  t o  
o b t a i n  k n o w l e d g e  f r o m  g a t h e r e d  i n f o r m a t i o n  a t  e a c h  t i m e  
i t  i s  s i g h t e d  and  s t u d i e d .  F l u k e  i d e n t i f i c a t i o n  p i c t u r e s  
i s  t h e  m a i n  way t h i s  i s  d o n e .  
The i n t e r n s h i p  was an i n c r e d i b l y  v a l u a b l e  e x p e r i e n c e .  
I g a i n e d  a  t h o r o u g h  a n d  c h e r i s h e d  k n o w l e d g e  as  t o  how t h e  
humpback whale  i s  r e s e a r c h e d .  I l e a r n e d  t h e  g r e a t  v a l u e  
of  a  s c i e n t i f i c  s t u d y  t o  g a i n  knowledge o f  a  s p e c i e s  and 
use  t h e  i n f o r m a t i o n  from l e a r n i n g  a b o u t  i t  a s  t h e  key t o  
keep i t  from e x t i n c t i o n .  
To u n d e r s t a n d  a  s p e c i e s  and know t h e  way i n  which its 
whole way o f  l i f e  works i s  t o  know t h e  needs  i t  r e q u i r e s  
t o  l i v e .  We must  s t r i v e  t o  c o n t i n u e  t o  f i n d  o u t  t h e s e  needs  
by a lways  g a i n i n g  more knowledge o f  t h e s e  f a s c i n a t i n g  and 
complex mammals. For  t h e y  a r e  one sma l l  b u t  v e r y  i m p o r t a n t  
p a r t  t o  upho ld ing  o u r  whole wor ld  ecosys tems  and t h e  v a l u e  
o f  l i f e .  
G a t h e r  Data  
The f i r s t  i m p o r t a n t  p a r t  o f  a  r e s e a r c h  s t u d y  i s  g a t h e r i n g  
t h e  most  a c c u r a t e ,  t ho rough  and d e t a i l e d  i n f o r m a t i o n  i n  
a s  much a s  a  v a r i e t y  a s  p o s s i b l e .  Going o u t  i n  t h e  r e s e a r c h  
b o a t s ,  e i t h e r  t h e  Zod iac  o r  t h e  Boston Whaler ,  was a  g r e a t  
c h a l l e n g e  t o  o b t a i n  a s  much i n f o r m a t i o n  a s  p o s s i b l e .  As 
many a s  t h r e e  p e o p l e  would be o u t  i n  one b o a t  a t  once,  e a c h  
r e s p o n s i b i l i t y  f o r  a  d i f f e r e n t  s p e c i f i c  j o b ,  w h i l e  a1 1  were  
c o n s t a n t l y  s t r a i n i n g  t h e i r  e y e s  f o r  more wha le  s i g h t i n g s  
( t h e  boa t  i s  l i k e  a  c e n t e r  p o i n t  w i t h  360 d e g r e e s  of  ocean  
around t o  be c o v e r e d ) ,  wha le  b e h a v i o r s ,  s i z e s ,  s e x e s ,  and 
c h a r a c t e r i s t i c s .  
The t h r e e  b a s i c  r e s p o n s i b i l i t i e s  t o  b o a t  r e s e a r c h  a r e  
pho tograph ing  t h e  w h a l e s ,  d r i v i n g  t h e  b o a t  and r e c o r d i n g  
e v e r y t h i n g  o c c u r i n g  w h i l e  on t h e  w a t e r .  The r e s e a r c h e r s ,  
- 
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w h i l e  be ing  s k i l l e d  p h o t o g r a p h e r s  w i t h  much e x p e r i e n c e  
w i t h  t i m i n g  and l i g h t i n g  t o  p h o t o g r a p h i n g  w h a l e s ,  were  
u s u a l l y  t h e  ones  r e s p o n s i b l e  f o r  g e t t i n g  t h e  i d e n t i f i c a t i o n  
s h o t s  o f  f l u k e s  and p o s s i b l e  d o r s a l  s h o t s  i f  i t  was t h o u g h t  
t o  h e l p  w i t h  i d e n t i f y i n g  ( I . D . )  t h e  animal  a t  a  l a t e r  t i m e .  
" P h o t o g r a p h i n g  f l  uke i d e n t i f i c a t i o n  of  humpbacks has  p r o v i d e d  
much i n f o r m a t i o n  a b o u t  movement and p o p u l a t i o n  s i z e . "  (From 
I n t e r n s h i p  Programs,  P .W.  F .  ) I  had o n l y  begun p r a c t i c i n g  
p h o t o g r a p h i n g  above t h e  w a t e r  I .D.S. w h i l e  I d i d  have e x p e r i e n c e  
i n  t h e  w a t e r  w i t h  t h e  u n d e r w a t e r  camera.  I  would t r y  t o  
F ind  t h e  sex  of  t h e  a n i m a l s  by d i v i n g  ( w i t h  s n o r k e l  g e a r )  
a s  t h e  wha le  passed  by g e t t i n g  a  s h o t  o f  t h e  v e n t r a l  a r e a  
n e a r  t h e  t a i l  b a s e .  Females have t h r e e  l o b e s  i n  t h e  g e n i t a l  
a r e a  w h i l e  ma les  o n l y  have two. F l u k e  I .D.S. a r e  t h e  main 
way i n  which a  whale  i s  i d e n t i f i e d  and can be t r a c e d  from 
Alaskan  f e e d i n g  w a t e r s  m i g r a t i n g  t o  t h e  Hawaiian c a l v i n g  
w a t e r s  and back. I t  i s  t h e  one  main way i n  which a c c u m u l a t i v e  
s p e c i f i c  i n f o r m a t i o n  can be found o u t  a b o u t  t h e  humpback's  
b e h a v i o r s .  
With t i m e  and g a i n i n g  e x p e r i e n c e  w i t h  windy s e a s  and 
l a r g e r  s w e l l s , w a s  t h e  b e s t  way t o  become a  compe ten t  b o a t  
d r i v e r .  L e a r n i n g  t r a n s e c t i n g  speed  a s  w e l l  a s  ways t o  a p p r o a c h  
l a r g e r  s w e l l s ,  w i t h  f r e q u e n t  s t a r t i n g  and s t o p p i n g  f o r  hydro-  
phone d r o p s  t o  check f o r  s i n g e r s  was o n l y  p a r t  o f  a  d r i v e r ' s  
e x p e r i e n c e .  L e a r n i n g  ways t o  approach  w h a l e s  s l o w l y  w i t h o u t  
a l a r m i n g  them and chang ing  t h e i r  b e h a v i o r s  w h i l e  t r y i n g  
t o  g e t  c l o s e  enough w i t h  t h e  p h o t o g r a p h e r ' s  back  t o  t h e  
s u n  f o r  t h e  b e s t  I.D. p i c t u r e  ( g l a r e  can  b l o c k  o u t  many 
i m p o r t a n t  c o l o r i n g s  and m a r k i n g s  on a  w h a l e ' s  f l u k e ) .  D r i v i n g  
w i t h  a  s t e a d y  hand on s p e e d  c o n t r o l  and m a n u e v e r s  w i t h  t h e  
Z o d i a c  became e a s i e r  a s  e v e r y t i n g  f i t  i n t o  i t s  own p l a c e  
when o b s e r v i n g  a  pod o f  w h a l e s .  " I n  H a w a i i ,  humpback w h a l e s  
a r e  t y p i c a l l y  s e e n  i n  s m a l l  g r o u p s  c a l l e d  pods .  A pod u s u a l l y  
c o n s i s t s  o f  2 t o  3 i n d i v i d u a l s ,  a l t h o u g h  g r o u p s  a s  l a r g e  
a s  1 5  i n d i v i d u a l s  have  been r e p o r t e d . "  (From Humpback 
Whales  i n  Hawa i i ,  H .S .G . i .P . )  
R e c o r d i n g  t h e  b o a t  l o g  was o n e  o f  t h e  mos t  c h a l l e n g i n g  
t h i n g s  t h a t  I f a c e d .  From t h e  moment t h e  b o a t  i s  l a u n c h e d  
t i l l  t h e  moment t h e  b o a t  i s  l a n d e d , i t  i s  t h e  r e s p o n s i b i l i t y  
o f  t h e  r e c o r d e r  t o  r e c o r d  e v e r y t h i n g  t h a t  h a p p e n s .  I n f o r m a t i o n  
c o u l d  be e i t h e r  r e c o r d e d  by v o i c e  and l a t e r  w r i t t e n  u p  i n  
t h e  b o a t l o g  o f  t h e  day  o r  w r i t t e n  and l a t e r  t r a n s f o r m e d  
i n t o  t h e  b o a t  l o g  f o r m a t .  E v e r y  f i f t e e n  m i n u t e s  o r  s o  a  
b o a t  l o c a t i o n  had t o  be r e c o r d e d  a l o n g  w i t h  e x a c t  t i m e  and 
any  new c o n d i t i o n s  t h a t  had a r i s e n .  Boa t  l o g  n e e d s  t o  have  
s e a .  s t a t e ,  w i n d  s t a t e ,  and d a t e ,  t y p e  o f  b o a t  wh ich  
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r e s e a r c h e r s  a r e  p r e s e n t  and who i s  d o i n g  which  o p e r a t i o n .  
Equipment  ha s  t o  c o n t i n u a l  l y  be e a s i l y  a c c e s s i  bl e, and 
camera  e q u i p m e n t  p u t  t o g e t h e r  a s  f a s t  a s  t h e  p h o t o g r a p h e r  
needs  i t  w i t h o u t  l e t t i n g  s a l t  w a t e r  s p r a y  on i t .  When on 
a  pod o f  w h a l e s  t h e i r  e x a c t  l o c a t i o n ,  t i m e  o f  s i g h t i n g ,  
d i r e c t i o n ,  number ,  b e h a v i o r s ,  s i z e  ( w h e t h e r  t h e y  a r e  m o t h e r ,  
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c a l f ,  a d u l t ,  s u b  a d u l t ,  y e a r l i n g ,  o r  e s c o r t  w h a l e  t o  m o t h e r  
a n d  c a l f )  a l l  h a s  t o  be  r e c o r d e d .  B e h a v i o r s  s u c h  as f l u k e  
s l a p ,  p e d u n c l e  s l a p ,  h e a d  s l a p ,  f l u k e  up d i v e ,  f l u k e  down 
d i v e ,  b l o w ,  h e a d  l u n g e ,  p e d u n c l e  a r c h ,  s p y  hop ,  b r e a c h ,  
and  p e c t o r a l  s l a p  a r e  r e c o r d e d ,  i n c l u d i n g  how many t i m e s  
e a c h  b e h a v i o r  i s  done .  T h e s e  b e h a v i o r s  a r e  t h e n  h o p e f u l l y  
r e c o r d e d  t o  w h i c h  f l u k e  I . D .  w e r e  t a k e n  o f  t hem s o  w h i c h  
w h a l e  was d o i n g  w h a t  b e h a v i o r s  i s  known. Many b e h a i o v r s  
h a v e  n e v e r  e v e n  b e e n  s e e n  s u c h  as m a t i n g  o r  a  c a l f  n u r s i n g .  
E v e r y  t i m e  t h e  p h o t o g r a p h e r  t a k e s  a  s h o t  t h e  f r a m e  number  
i s  r e c o r d e d  as w e l l  as  w h i c h  w h a l e  i n  t h e  p o d  i t  b e l o n g s  
t o .  
Any k i n d s  o f  i n t e r a c t i o n s  w h i c h  m i g h t  h a v e  a n y  k i n d  
o f  e f f e c t  o n  t h e  w h a l e s  s u c h  as  b o a t  i n t e r a c t i o n s  o r  m i l i t a r y  
b o m b i n g  o n  n e a r b y  i s l a n d  o f  K a h o o l a w e  m u s t  be  r e c o r d e d .  
A t  t h e  e n d  o f  t h e  d a y  t h e  b o a t  l o g  i s  o f f i c i a l l y  w r i t t e n  
k 
up b y ~ r e c o r d e r  i n  t i m e ,  p o d  number  o f  t h e  day, camera  a n d  
f i l m  numbers ,  f r a m e  n u m b e r s ,  and  comments.  A  b o a t  summary 
f o r  t h e  d a y  c o n c l u d e s  any  a d d i t i o n a l  comments.  The r e c o r d e r  
a l s o  w i l l  p l o t  e a c h  p o d  o f  w h a l e s  a n d  t h e  b o a t  t r a i l  o n  
a  map i f  t h e  d a y  has  b e e n  s p e n t  i n  M a a l a e a  b a y .  
O r g a n i z i n g  d a t a  
I n  t h e  o f f i c e  b e g i n s  t h e  w h o l e  f i l i n g  s y s t e m  s o  a l l  
i n f o r m a t i o n  a b o u t  e a c h  w h a l e  a n d  e a c h  d a y  b o a t s  w e n t  o u t  
c a n  be f o u n d  e f f i c i e n t l y .  Once s l i d e s  a r e  b a c k  f r o m  b e i n g  
p r o c e s s e d  e a c h  r o l l  i s  g i v e n  a  number ,  d a t e ,  p o d  number  
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and p h o t o g r a p h e r ' s  i n i t i a l s  which c o i n c i d e  w i t h  t h e  b o a t  
l o g  which t h e  p i c t u r e s  were t a k e n  w i t h .  
As s l i d e s  a r e  l a b e l e d  a  c a r d  w i l l  be w r i t t e n  f o r  e a c h  
i n d i v i d u a l  pod. Each pod has  been g i v e n  a  number on t h e  
b o a t  l o g  and now each  animal  w i l l  be g i v e n  a  number. Every 
s l i d e  w i l l  be a c c o u n t e d  f o r  s o  a l l  s l i d e s  s h o u l d  be l i s t e d  
n e x t  t o  which animal  t h e y  a r e  o f .  The b e s t  f l u k e  ( a n d  
sometimes d o r s a l  f o r  e s p e c i a l l y  m o t h e r s )  s h o t / s  wi 11 be 
c i r c l e d  on t h e  c a r d  t o  show which i s  t h e  b e s t  ID s h o t / s  
o f  t h e  a n i m a l .  Underwater  I.D. and s e x  s h o t s  w i l l  a l s o  
be p l a c e d  on t h e  c a r d  f o r  f u r t h e r  i n f o r m a t i o n  a b o u t  t h e  
pod. Al l  I.D. s h o t s  w i l l  t h e n  be c a t e g o r i z e d  by t h e  p e r c e n t a g e  
o f  w h i t e  t h e i r  f l u k e  c o n t a i n s  i n  a  c a t a l o g u e  book o f  which 
s e a s o n  t h e y  were  t a k e n .  
Every I.D. w i l l  t h e n  be checked a g a i n s t  p r e v i o u s  s e a s o n s  
t o  s e e  i f  i t  i s  a  r e s i g h t e d  whale  and i f  i t  i s ,  how many 
t i m e s  i t  was r e s i g h t e d .  T h e r e f o r e  each  r e s i g h t e d  whale  
w i l l  show which d a t e s  i t  was seen ,  which f i l m  numbers were  
t a k e n  o f  i t ,  and where  i t  was l o c a t e d  w i t h  how many a n i m a l s .  
Behav io r s  can  t h e n  be found t h r o u g h  t h e  f i l m  r o l l  number 
f i l i n g  sys t em.  "Because  a  c e r t a i n  p e r c e n t a g e  o f  t h e s e  a n i m a l s  
a r e  r e s i g h t e d  each  y e a r ,  mark and r e c a p t u r e  t e c h n i q u e s  a r e  
employed t o  h e l p  d e l i n e a t e  t h e  s i z e  o f  t h e  North P a c i f i c  
p o p u l a t i o n . "  (From I n t e r n s h i p  Programs,  P . M .  F .  ) 
A keen eye  i s  needed f o r  r e s i g h t i n g  a n i m a l s .  G l a r e ,  w a t e r  
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s p l a s h i n g ,  and t h e  a n g l e  of  a  f l u k e  s h o t  can a 1 l ~ m i s g u i d ; n  4 
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looking f o r  a r e s i g h t .  Using s c a r s ,  do t s ,  black a n d  white 
shapes a n d  percentages,  Fluke shape a n d  f l u k e  r idge  
c h a r a c t e r i s t i c s  aswall as sometimes barnacles  can he1 p f i n d  
a res ighted  f l u k e ,  t h e r e f o r e  sometimes eye s t r a i n  i s  involved 
looking a t  s l i d e s  f o r  these  d e t a i l e d  q u a l i t i e s  which can 
be s u r p r i s i n g l y  s i m i l a r  in  a number o f  whales. 
Important conclusions a n d  observa t ions  can be drawn 
from res ighted  animals. During the  course of a season a 
c e r t a i n  whale may be seen with many o the r  whales however 
a season before i t  might have been s igh ted  with one of t h e  
same whales as  t h e  ongoing season. A n  e s c o r t  i s  a whale 
accompanying a mother a n d  c a l f .  A mother a n d  c a l f  can have 
several  e s c o r t s  ( u s u a l l y  male) ,  a n d  conclusions from r e s i g h t s  
can show th ings  l i k e  h o w  a mother and c a l f  can have a  primary 
escor t  a n d  h o w  long throughout a season,or  how long in  a 
season a s p e c i f i c  whale wi l l  s i n g ,  e t c .  
When o u t  i n  the  boat seve ra l  hydrophone drops w i l l  
be done t o  see  i f  any nearby humpbacks a re  s inging .  In 
the height  of the  season s inging  i s  almost always heard 
ranging from low t o  h i g h  i n t e n s i t y .  When the  l o c a t i o n  o f  
a s t rong s i n g e r  i s  f o u n d ,  t h e  hydrophone w i l l  be dropped 
a n d  the  recording sess ion  of severa l  songs wi l l  begin. Each 
time the animal su r faces  ( u s u a l l y  with a b l o w )  t he  number 
o f  blows i s  recorded a n d  a l l  the  whale ' s  behaviors t i l l  
i t  d ives .  A s inging  sess ion  i s  usual ly  anywhere from seven 
t o  f i f t e e n  minutes. A d ive w i l l  s t a r t  t he  sess ion  while  
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a  b l o w  w i l l  e n d  i t .  S e v e r a l  s e s s i o n s  a r e  r e c o r d e d  i n  a  
row.  Tape c o u n t e r  numbers  a r e  t a k e n  down a t  t h e  b e g i n n i n g  
and end  o f  a  s e s s i o n  as w e l l  as a n y  t i m e  t h e  w h a l e  shows 
a  b e h a v i o r .  A l s o  r e c o r d e d  a r e  a n y  b o a t  o r  a i r p l a n e  o r  o t h e r  
w h a l e  i n t e r a c t i o n s .  O f t e n  w h i l e  r e c o r d i n g  a  s i n g e r  o t h e r  
w h a l e s  w i l l  be  h e a r d  s i n g i n g  i n  t h e  d i s t a n c e .  I n  o n e  d a y  
t h e  s o n g  c a n  s o u n d  g r e a t l y  d i f f e r e n t  a l t h o u g h  i t  i s  
b a s i c a l l y  t h e  same song .  T h e  s o n g  c h a n g e s  g r a d u a l l y  i n  
t h e  b r e e d i n g  s e a s o n  as w e l l  as f r o m  y e a r  t o  y e a r .  S o m e t i m e s  
t h e  s o n g  w i l l  r a n g e  f r o m  e l e p h a n t ,  t o  b i r d ,  t o  b l u r p s  a n d  
g r o w l s  and  e e r i e  w h i n e s .  S i n g e r s  a r e  u s u a l l y  m a l e s ,  h o w e v e r  
f e m a l e  s i n g e r s  h a v e  b e e n  o b s e r v e d .  Songs a r e  d i f f e r e n t i a t e d  
f r o m  o t h e r  s o c i a l  o r  f e e d i n g  n o i s e s  b e t w e e n  w h a l e s .  I w i l l  
n e v e r  f o r g e t  d i v i n g  w i t h  my s n o r k e l  g e a r  t o  h e a r  a  s i n g e r .  
The v a r i e t y  and  b e a u t y  o f  t h e  s o n g  h o l d s  one  i n  c a p t i v a t i o n .  
The L a n d  S t a t i o n  
When I h e l p e d  U.H.M w i t h  t h e i r  p r o j e c t  when t h e  r e s e a r c h  
team w i t h  e a r t h w a t c h e r s  came t o  M a u i ,  t h e y  p l a y e d  a  t a p e  
o f  f e e d i n g  s o u n d s  o f  A l a s k a n  Humpbacks t o  t h e  Humpbacks 
i n  H a w a i i a n  w a t e r s .  F o u r  p e o p l e  w e r e  n e e d e d  o n  t h e  h i l l .  
One r e s e a r c h e r  o p e r a t e d  t h e  T h e o d i l i t e  t o  g i v e  t h e  l a t i t u d e  
and l o n g i t u d e  f i x e s  o f  w h a l e s  and b o a t s  w i t h  a n o t h e r  p e r s o n  
r e c o r d i n g  t h e  i n f o r m a t i o n  w i t h  p a p e r  and  p e n c i l .  A n o t h e r  
r e s e a r c h e r  c a l l e d  o u t  b e h a v i o r s  and  a  p e r s o n  o p e r a t e d  t h e  
m i c r o c o m p u t e r  i n  w h i c h  b e h a v i o r s  o f  w h a l e s  and  comments 
w e r e  d i r e c t l y  p rogrammed.  A  s e s s i o n  w o u l d  b e g i n  w i t h  
r e c o r d i n g  a n i m a l s  b e h a v i o r s  from t h e  1  a n d s t a t i o n  ,and t h e n  
W n t n  
t h e  boa t  would send message by r a d i o  t o  l a n d  s t a t i o n n  t h e y  
had begun t h e  playback,  w h i l e  b e h a v i o r s  c o n t i n u e d  t o  be 
r e c o r d e d .  Through a c c u m u l a t i v e  i n f o r m a t i o n  o f  t h e  s e a s o n ,  
c o n c l u s i o n s  c o u l d  be drawn a s  t o  t h e  e f f e c t s  o f  t h e  p l a y b a c k  
on t h e  w h a l e s .  Accumula t ive  i n f o r m a t i o n  i s  v e r y  i m p o r t a n t  
t o  t h i s  kind o f  s t u d y  f o r  i f  t w e n t y  whales  i m m e d i a t e l y  w e n t  
t h e  o p p o s i t e  d i r e c t i o n  o r  b reached  i n s t e a d  o f  j u s t  once, 
t h a t  would seem t h e  p layback  had t h a t  e f f e c t  upon them. 
Drawing C o n c l u s i o n s  and P r o j e c t s  
From t h e  r i c h  s o u r c e  o f  i n f o r m a t i o n  g a t h e r e d  o v e r  t h e  
y e a r s ,  i m p o r t a n t  q u e s t i o n s  t h a t  have a r i s e n  beg in  t o  g e t  
answered .  P . W . F .  n o t i c i n g  and i n f o r m i n g  p u b l i c  o f  how m o t h e r  
and c a l v e s  and wha les  i n  g e n e r a l  a v o i d  a r e a s  w i t h  j e t  s k i s  
w i l l  p o s s i b l y  have an e f f e c t  on h o t e l s  t h a t  a r e  aware o f  
t h i s  problem when d e c i d i n g  t o  have j e t  s k i s  o r  n o t .  
O r g a n i z a t i o n s  l i k e  P . W . F .  need t o  have an e f f e c t  on t h e  
i n t e r a c t i o n s  between wha les  and humans because  even though 
we want wha les  e x i s t e n c e  t o  c o n t i n u e ,  we m i g h t  be d o i n g  
many t h i n g s  t o  p r e v e n t  t h e i r  r e c o v e r y .  I t  i s  o r g a n i z a t i o n  
l i k e  P . W . F .  t o  make us aware o f  t h e s e  p rob le rms  w h i l e  i t  
i s  u p  t o  us t o  r e s p e c t  what t h e y  t e l l  us. 
S p e c i f i c  p r o j e c t s  from t h e  k i n d s  o f  q u e s t i o n s  from o b s e r v i n g  
t h e  w h a l e s ,  i s  a  way o f  f i n d i n g  c o n c l u s i o n s  a b o u t  them. For  
i n s t a n c e ,  a  p r o j e c t  on m o t h e r s  and c a l f  r e s i g h t s  w i l l  show 
how long a  c a l f  and mother  s t a y  t o g e t h e r .  I d i d  a  p r o j e c t  
1 1  
t o  see the  seasonal d i s t r i b u t i o n  of whales in Maalaea Bay. 
Method 
I p lo t t ed  a l l  the  pods from 85 boatmaps (See ex. Figure 
1 of B o a t  Map) whose s i z e  a n d  make u p  (whether mother a n d  
c a l f  were p resen t )  o n t o  one m a p .  (See Figure 2 )  I a l s o  
compiled Table 1 ,  showing the  amount o f  times d i f f e r e n t  
kinds of pods s tudied  in  each quadrant .  Table 1 shows 
the  indiv idual  makeup of each p o d  of whales in  each quadrant .  
Table 1 a l s o  shows h o w  many of each kind of p o d  were s i g h t e d  
in  t o t a l .  Table 1 shows 433 p o d s  were s tudied  a n d  i s  in  
d i r e c t  c o r r e l a t i o n  with Figure 2 .  I a l s o  made a Table showing 
the  a m o u n t  o f  times the  boat en tered  each quadrant t o  f i n d  
the  percentage ( s e e  Table 3)  of researched whale pods in  
each quadrant .  Figure 3  i s  t o  give a general  look o f  p o d  
d i s t r i b u t i o n  in  groups of p o d  s i g h t i n g s  t o  give a view of 
heavier populated a reas  n o t  in  c o r r e l a t i o n  with boat presence 
in  quadrant .  Figure 3  shows where P . W . F .  did most research  
a n d  found most I . D . S .  in  the  1986 winter  season. 
Resul t s  
Throughout the  1986 winter  season P . W . F .  researched 
approximately four  hundred a n d  t h i r t y  t h r e e  pods of whales. 
Pods of whales which l a t e r  a f f i l i a t e d  i n t o  one were only 
counted by t h e i r  previous p o d  numbers t o  help keep from 
recounting t h e  same whales. However the  pods p l o t t e d  o n  
the  f i n a l  m a p  wi l l  contain many of the  same animals t h a t  
were res ighted .  Therefore the  t o t a l  animals shown o n  Table 
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1  c o n t a i n s  many r e s i g h t s  i n  t h e  f i g u r e .  One h u n d r e d  a n d  
s e v e n t e e n  p o d s  c o n t a i n e d  m o t h e r  a n d  c a l f .  
The h i g h e s t  c o n c e n t r a t i o n  o f  p o d s  was f o u n d  t o  be i n  
q u a d r a n t s  t h r e e ,  f o u r ,  a n d  f i v e .  Q u a d r a n t  T h r e e  c o n t a i n e d  
e i g h t y  f o u r  p o d s ,  f i f t y  s i x  w h i c h  w e r e  n o n  m o t h e r  c a l f  a n d  
t w e n t y  e i g h t  c o n t a i n i n g  m o t h e r  and c a l f .  Q u a d r a n t  f o u r  
c o n t a i n e d  s e v e n t y  e i g h t  p o d s  t o t a l ,  w i t h  f o r t y s e v e n  n o n  
m o t h e r  c a l f  p o d s  a n d  t h i r t y  o n e  m o t h e r  c a l f  p o d s .  Q u a d r a n t  
f i v e  c o n t a i n e d  f i f t y  p o d s ,  t h i r t y - f i v e  w e r e  n o n  m o t h e r  c a l f  
a n d  f i f t e e n  w e r e  w i t h  m o t h e r  and  c a l f .  Q u a d r a n t  n i n e  was 
t h e  n e x t  h i g h e s t  c o n c e n t r a t i o n  o f  p o d s  w i t h  f o r t y - o n e  p o d s .  
T h i r t y  o n e  w e r e  n o n  m o t h e r  c a l f ,  a n d  t e n  w e r e  m o t h e r  c a l f .  
N e x t  t o  be  c o n s i d e r e d  w i t h  t h i s  c o n c e n t r a t i o n  l e v e l  
o f  t h e  d i s t r i b u t i o n  s t u d y  i s  t h e  f a c t  t h a t  a l l  q u a d r a n t s  
w e r e  n o t  r e s e a r c h e d  t h e  same amount  o r  u n d e r  t h e  same 
c o n d i t i o n s .  L o o k i n g  a t  T a b l e  2  we c a n  s e e  t h a t  q u a d r a n t  
t h r e e  was t h e  m o s t  f r e q u e n t e d  s i n c e  b o a t s  b o t h  l a u n c h e d  
a n d  l a n d e d  t h e r e .  One h u n d r e d  and  n i n e t y - s e v e n  t i m e s  t h e  
b o a t s  e n t e r e d  t h e  q u a d r a n t .  Q u a d r a n t  f o u r  was n e x t  m o s t  
f r e q u e n t e d  b y  t h e  r e s e a r c h  b o a t s .  E i g h t y  e i g h t  t i m e s  t h e  
b o a t s  e n t e r e d  t h a t  q u a d r a n t .  Q u a d r a n t  f i v e  was n e x t  m o s t  
f r e q u e n t e d  w i t h  s e v e n t y - e i g h t  e n t r a n c e s .  Q u a d r a n t  t e n  was 
n e x t  f r e q u e n t e d  t h e  m o s t  w i t h  s e v e n t y - t w o  e n t r a n c e s .  
Once k n o w i n g  t h e  p o d  numbers  and  t h e  b o a t  f r e q u e n c y  
i n  every q u a d r a n t ,  we c a n  f i n d  t h e  o c c u r r e n c e  i n d e x  w h i c h  
somewhat c o m p e n s a t e s  f o r  t h e  v a r i a b l e s  i n  t h e  amoun t  o f  
'. 
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t i m e s  a  d i f f e r e n t  q u a d r a n t  was e n t e r e d .  Q u a d r a n t  t w e n t y  
one  had t h e  h i g h e s t  i n d e x  o f  1 . 5 ,  which means i n  one  e n t r a n c e  
more t h a n  one pod was found.  Also  t o  be c o n s i d e r e d  i s  t h e  
f a c t  t h a t  a  pod c o u l d  be r i g h t e d  from a n o t h e r  q u a d r a n t  and 
s p e c i f i c a l l y  e n t e r e d  t o  r e s e a r c h  t h e  pod. Q u a d r a n t  t w e n t y  
and n i n e  were n e x t  h i g h e s t  i n  o c c u r r e n c e  o f  w h a l e s .  Both 
had i n d i c e s  o f  1 . 0 .  Q u a d r a n t  f o u r  c o n t a i n e d  . 8 9  i n  t h e  
o c c u r a n c e  i n d e x .  Q u a d r a n t  t w e l v e  c o n t a i n e d  . 7 9  i n  t h e  
o c c u r a n c e  i n d e x .  Quadran t  twen ty - two  c o n t a i n e d  . 7 3  i n  t h e  
o c c u r a n c e  o f  whales  i n d e x .  These  f i n d i n g s  d r a s t i c a l l y  
change  t h e  o v e r a l l  l ook  o f  where wha les  f r e q u e n t e d  t h e  
mos t .  Looking a t  T a b l e  1  we f i n d  we a r e  shown o n l y  t h e  
h i g h e s t  c o n c e n t r a t i o n  o f  wha les  t h a t  were  r e s e a r c h e d .  
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Discussion 
Many d i f f e r e n t  b iases  a re  contained in  these  s t a t i s t i c s .  
For one i t  i s  the choice of r e s e a r c h e r s ,  with cons ide ra t ions  
of weather condi t ions  a n d  water condi t ions  t o  decide h o w  
f a r  o u t  a n d  which t r a n s e c t  l i n e s  t o  t r a v e l .  Concentrat ion 
of f indings  was around Keawakapu the  b o a t  launching a n d  
landing area .  The percentages can show a l i k e l y  chance t h a t  
whales wi l l  be present  in a c e r t a i n  quadrant ,  b u t  t ime a n d  
season i s  n o t  showed o n  the map .  Highest concent ra t ion  of 
pods was found t o  be within 2 3  nau t i ca l  miles  from shore.  
I t  i s  a l s o  important t o  note t h a t  quadrant s i z e  v a r i e s  in  
the  way the  quadrants  were drawn, a n d  quadrants  t h r e e ,  f o u r ,  
a n d  f i v e  a r e  of the l a r g e r  area s i z e .  
This study was b a s i c a l l y  one of d i s t r i b u t i o n  t o  see  
where the  pods were found a n d  w h a t  kind and h o w  many they 
were. I t  i s  the  f i r s t  time P.W.F.  p l o t t e d  t h i s  kind o f  b o a t  
m a p  a n d  t h e r e f o r e  the  f i r s t  time a seasonal d i s t r i b u t i o n  
of the  pods was determined in  t h i s  way. I t  i s  important 
t o  see these  r e s u l t s  t o  k n o w  where they a re  researching  a n d  
t o  take in  cons idera t ion  o the r  a reas  t o  concent ra te  t h e i r  
s t u d i e s .  Figure two  can a l s o  be used t o  compare t o  t h g  areal 
study which showed were pods were seen as wel l .  Looking 
a t  the  a rea l   stud,^, concent ra t ion  o f  mothers a n d  ca lves  were 
seen f u r t h e r  o u t  t h a n  t h r e e  miles  o f f s h o r e .  This would show 
a c o n t r a s t  in  f ind ings  from the  m a p  p l o t  a n d  a rea l  s t u d i e s .  
Therefore i t  i s  important t o  have a v a r i e t y  o f  research  methods 
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t o  g e t  a  m o r e  a c c u r a t e  l o o k  a t  t h e  r e s u l t s  f o u n d  i n  e a c h .  
T h i s  p o d  d i s t r i b u t i o n  s t u d y  c a n  b e  d o n e  i n  a  s e a s o n a l  b a s i s  
a n d  c a n  show p o s s i b l e  c o n t r a s t  t o  w h e r e  t h e  p e r c e n t a g e s  o f  
w h a l e s  a r e  f o u n d  i n  d i f f e r e n t  s e a s o n s .  I t  was a n  e d u c a t i o n a l  
e x p e r i e n c e  f o r  me t o  s e e  how t h e r e  a r e  many k i n d s  o f  c o n c l u s i o n s  
t o  be  d r a w n  f r o m  a  s t u d y ,  w h e r e  i t s  s p e c i f i c  f i n d i n g s  a r e ,  
a n d  w h a t  b i a s e s  t h e  r e p o r t  c o n t a i n s .  
I n t e r n s h i p  
P.W.F. has shown me t h e  t w e n t y - f o u r  a  day,  j o b .  
S p e n d i n g  g r e a t  a m o u n t s  o f  t i m e  w i t h  t h e  r e s e a r c h e r s ,  a n d  
o c c a s i o n a l l y  s t a y i n g  o v e r n i g h t  i n  t h e i r  h o u s e  i n  K i h e i ,  I ' v e  
e x p e r i e n c e d  t h e  l a t e  h o u r s  o f  w r i t i n g  up b o a t  l o g s ,  g e t t i n g  
e q u i p m e n t  r e a d y  ( w a s h i n g  s a l t  f r o m  b o a t  and  camera  e q u i p m e n t )  
f o r  t h e  n e x t  d a y .  Then  t o  g e t  up b e f o r e  t h e  s u n  t o  p r e p a r e  
t h e  b o a t  and  p a c k  i t  up w i t h  camera  e q u i p m e n t ,  h y d r o p h o n e  
r e c o r d i n g  e q u i p m e n t ,  w a t e r t i g h t  c h e s t  f o r  s u p p l i e s ,  s n o r k e l i n g  
g e a r ,  and  t h i n g s  n e e d e d  s u c h  as l i f e  v e s t s ,  and  a  s e a  
a n c h o r .  The e a g e r  hope  f o r  c a l m e r  w a t e r s  e a c h  m o r n i n g  s o  
s i g h t i n g ,  p h o t o g r a p h i n g  and u n d e r w a t e r  v i s i b i l i t y  w i l l  b e  
good.  
The r e s e a r c h e r s  a c t u a l l y  l i v i n g  t h e i r  h a r d  w o r k  a n d  
l o v i n g  i t  a t  t h e  same t i m e .  I f o u n d  t h e r e  i s  g r e a t  o r g a n i z a -  
t i o n a l  r e s p o n s i  b i  1  i t i e s  and s a f e t y  r e s p o n s i  b i  1  i t i e s  a n d  an 
i n c r e d i b l e  amount  o f  r e s e a r c h  i n f o r m a t i o n  t o  be  r e s p o n s i b l e  
f o r .  
The r e s e a r c h e r s  c o n s t a n t l y  w e r e  s e t t i n g  f o r t h  new 
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c h a l l e n g e s  i n  f i n d i n g  o u t  a b o u t  a  mammal w i t h  g r e a t  c o n c e r n s  
f o r  i t s  r e c o v e r y .  As t h e  1 9 8 2  s e a s o n  P.W.F. a s s e s s e d  t h e  
a p p a r e n t  e f f e c t s  o f  m i l i t a r y  a c t i v i t y  w i t h i n  p a r t  o f  t h e  
h u m p b a c k ' s  b r e e d i n g  g r o u n d s .  " T h r e e  y e a r s  o f  d a t a  i n d i c a t e d  
t h a t  up t o  33% o f  t h e  w h a l e s  i n  t h e  s t u d y  a r e a  w e r e  d i s p l a c e d  
b y  m i l i t a r y  a c t i v i t y  w i t h  t h e  t a r g e t  i s l a n d  o f  K a h o o l a w e . "  
( I n t e r n s h i p  P r o g r a m ,  P . M .  F . )  W i t h  f i n d i n g s  1  i k e  t h e s e  we 
s e e  how i m p o r t a n t  i t  i s  t h i s  i n f o r m a t i o n  i s  f o u n d  o u t  a n d  
r e l e a s e d  t o  t h e  p u b l i c  t o  h a v e  s o m e t h i n g  done  a b o u t  i t .  
The m i l i t a r y  s t o p p e d  b o m b i n g  o n  K a h o o l a w e  f o r  t h e  h e i g h t  
p e r i o d  o f  w h a l e  p r e s e n c e  d u r i n g  t h e  s e a s o n .  
When "Humphrey "  t h e  humpback w h a l e  swam up t h e  
S a c r a m e n t o  R i v e r  i n  t h e  v e r y  b e g i n n i n g  o f  t h e  season ,  t h e  
o n l y  t h i n g  w h i c h  c o u l d  t u r n  Humphrey  a r o u n d  was a  r e c o r d i n g  
o f  s o c i a l  s o u n d s  b y  w h a l e s  c o l l e c t e d  f r o m  r e s e a r c h e d  d a t a  
t h a t  U.H.M had.  T h a t  was w h a t  l e a d  Humphrey  b a c k  t o  t h e  
ocean,  and  h o p e f u l l y  t o  l i f e .  W i t h  t h e  h e l p  o f  o r g a n i z a t i o n s  
li ke P.W. F. l a w s  become p a s s e d  Fcc\6-inn~e, no b o a t  c a n  go 
c l o s e r  t h a n  3 0 0  y a r d s  n e a r  a  w h a l e  when i n  t h e  1 9 7 9  M a a l a e a  
Bay c a l v i n g  g r o u n d s  l i n e .  O u t s i d e  t h i s  l i n e  b o a t s  may n o t  
go c l o s e r  t h e n  1 0 0  y a r d s .  A i r c r a f t  c a n n o t  go l o w e r  t h a n  
1 0 0  f t .  w h i l e  i n  a  h o r i z o n t a l  d i s t a n c e  o f  3 0 0  y a r d s  f r o m  
a  humpback w h a l e .  T h e s e  l a w s  w e r e  p a s s e d  b e c a u s e  f r o m  s t u d i e d  
r e s e a r c h  h i g h  b o a t  t r a f f i c  c a n  k e e p  w h a l e s  f r o m  c e r t a i n  a r e a s .  
T h i s  w i l l  h e l p  f r o m  h a r a s s i n g  t h e  w h a l e s  and l i m i t i n g  t h e i r  
c h a n c e s  f o r  g r o w t h .  T h i s  s e a s o n  P.W.F. n o t i c e d  a  s m a l l  b u t  
d e f i n i t e  upswing i n  t h e  humpback's  p r e s e n c e  i n  Hawaiian 
w a t e r s .  These  f i n d i n g s  and laws  a r e  c r u c i a l  t o  making s u r e  
p e o p l e  do n o t  i n h i b i t  t h e  r e c o v e r y  o f  t h e  humpback wha le  
t i l l  a  p o i n t  where i t  can n o t  comeback a t  a l l .  "Men on t h e  
o t h e r  hand,  have d e a l t  w i t h  wha les  i n  a  b l i n d l y  i g n o r a n t  
way. Only a f t e r  two and a  h a l f  m i l l i o n  wha les  have been 
s l a u g h t e r e d  i n  t h e  p a s t  f i f t y  y e a r s ,  and w i t h  s e v e r a l  g r e a t  
w h a l e s  n e a r  e x t i n c t i o n ,  have we j u s t  begun t o  q u e s t i o n  t h e  
w h a l e ' s  r o l e  i n  t h e  e a r t h ' s  e c o s y s t e m . "  ( S a l u t e  t o  
A G e n t l e  G i a n t ,  Gregory Kaufman) 
P . W . F .  has  been my f i r s t  r e a l  s t e p  i n  t h e  d i r e c t i o n  
o f  d i r e c t  s t u d y  o f  m a r i n e  s c i e n c e ,  and I would l o v e  t o  
c o n t i n u e  i n  s t u d i e s  l i k e  t h i s  one g r e a t l y .  I l e a r n e d  a b o u t  
t h e  g r e a t  n e v e r  end ing  hours  o f  hard  work t o  e n d u r e  a s  w e l l  
a s  fun  i n  r e s e a r c h i n g  t h e  l i f e  o f  a  mammal t h e y  l o v e .  For  
i t  i s  u p  t o  them and a l l  t h e  o t h e r  wha le  r e s e a r c h e r s  t o  be 
t h e i r  key t o  r e c o v e r y .  "The e l e m e n t  we a r e  now c o n f r o n t e d  
w i t h  i s  t i m e .  We must d e f i n e  t h e  n e c e s s a r y  b i o l o g i c a l  p a t t e r n s  
t o  e n s u r e  t h e  humpbacks r e c o v e r y .  Un less  r e s e a r c h  c o n t i n u e s  
a t  a  s t e p p e d  u p  p a c e ,  we w i l l  l o s e  t h e  r a c e  w i t h  t ime  and 
a l s o  one o f  t h e  g r e a t e s t  a n i m a l s  t o  e v e r  i n h a b i t  t h i s  p l a n e t . "  
( S a l u t e  t o  a  Gen t i  - l e  G i a n t ,  Gregory  Kaufman) R e s e a r c h e r s  
hold a  g r e a t  w e i g h t  i n d e e d .  
I  w i l l  neve r  f o r g e t  t h e  f i r s t  t i m e  I  saw a  c a l f  eye  
t o  eye a s  I dove down w i t h  my s n o r k e l  g e a r  t o  t a k e  a  
p i c t u r e  o f  i t .  In  t h a t  moment I  found such  a  c o n n e c t i o n  
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as  I h a d  n e v e r  f e l t  b e f o r e .  I t  i s  t h e  c o n n e c t i o n  t h a t  w i l l  
make y o u  keep  o n  w i t h  t h e  n o n s t o p  s t r u g g l e  f o r  t h e i r  f i g h t  
f o r  e x i s t e n c e .  I t o o  became h o o k e d  o n  w h a l e s  w i t h  t h e  g o a l  
t o  h e l p  s a v e  them.  
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